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ABSTRACT

We aimed to increase the utility of Broussonetia kazinoki (paper mulberry) by using its woody
parts as a substrate for Lentinula edodes cultivation. Using different mixing ratios of paper
mulberry and oak tree sawdust, five types of column-type media were prepared (1.2 kg each).
Two L. edodes strains (NIFoS 2462 and NIFoS 2778) were used in this study. In the first flush,
numerous small mushrooms were harvested because the fruited mushrooms were densely
packed on the small media. The highest productivity was obtained with a 3:1 mixture of paper
mulberry and oak tree sawdust (Q. acutissima:Q. mongolica, 1:1). In particular, for NIFoS
2462, the proportion of paper mulberry in the medium positively correlated with productivity.
The size of NIFoS 2778 was uniform in all media tested. By contrast, the mushroom weight
of NIFoS 2462 decreased, but the other characteristics were not significantly affected.
Collectively, these findings suggest that B. kazinoki sawdust could be used to grow shiitake
mushrooms and that some oak sawdust substitution is also possible. Our results could
increase the utility of discarded by-products, such as sawdust.
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Table 1. Substrates for the cultivation of Lentinula edodes and their mixing ratios

Symbol Substrates and mixing ratio

Condition 1 40% Quercus acutissima : 40% Quercus mongolica : 20% wheat bran
Condition 2 80% Broussonetia kazinoki : 20% wheat bran

Condition 3 30% Q. acutissima : 30% Q. mongolica : 20% B. kazinoki : 20% wheat bran
Condition 4 20% Q. acutissima : 20% Q. mongolica : 40% B. kazinoki : 20% wheat bran
Condition 5 10% Q. acutissima : 10% Q. mongolica : 60% B. kazinoki : 20% wheat bran

Condition 1, oak tree sawdust; Condition 2, B. kazinoki sawdust; Condition 3, oak tree sawdust 3:B. kazinoki
sawdust 1; Condition 4, oak tree sawdust 1:B. kazinoki sawdust 1; Condition 5, oak tree sawdust 1:B. kazinoki
sawdust 3
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Fig. 1. Weight loss rate (%) of sawdust media during cultivation periods. They were measured at
intervals of 30 days. Values are mean + SD (n = 8). In each strain, means with different letters are
significantly different (p < 0.05). A, NIFoS 2462 strain; B, NIFoS 2778 strain; Con 1, oak tree sawdust;
Con 2, Broussonetia kazinoki sawdust; Con 3, oak tree sawdust 3:B. kazinoki sawdust 1; Con 4, oak tree
sawdust 1:B. kazinoki sawdust 1; Con 5, oak tree sawdust 1:B. kazinoki sawdust 3.

Table 2. Fruit body characteristics of Lentinula edodes (NIFoS 2778) cultivated in this study

NIFoS2778 Weight (g/ea) Pileus length (mm) Pileus diameter (mm) Stipe length (mm) Stipe diameter (mm)
Condition 1 224" 1234 527437 137433 473%+114 10.5%1.1
Condition 2 438"+134 69.7'£12.1 14.8°%1.6 59.4°£10.8 153°4.0
Condition 3 447°£12.1 71.1%7.2 143°£72 48.1°473 144°22
Condition 4 023'+114 69.9°46.3 157123 46.1°£73 13727
Condition 5 424106 70.7°+8.0 124°£15 477455 12.8°£19

Condition 1, oak tree sawdust; Condition 2, Broussonetia kazinoki sawdust; Condition 3, oak tree sawdust 3:B. kazinoki sawdust 1; Condition
4, oak tree sawdust 1:B. kazinoki sawdust 1; Condition 5, oak tree sawdust 1:B. kazinoki sawdust 3 (n=_8 or 10).
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Fig. 2. Production of Lentinula edodes per 1.2 kg sawdust medium. Values are mean = SD (n = 8). In
each strain, means with different letters are significantly different (p < 0.05). Con 1, oak tree sawdust;
Con 2, Broussonetia kazinoki sawdust; Con 3, oak tree sawdust 3:B. kazinoki sawdust 1; Con 4, oak tree

sawdust 1:B. kazinoki sawdust 1; Con 5, oak tree sawdust 1:B. kazinoki sawdust 3.

Table 3. Fruit body characteristics of Lentinula edodes (NIFoS 2462) cultivated in this study

NIF0oS2462 Weight (g/ea) Pileus length (mm) Pileus diameter (mm) Stipe length (mm) Stipe diameter (mm)
Condition 1 47.149.0 76.8%10.4 162425 21.0432 59.6°+5.7
Condition 2 49.1"+10.6 74.9°+6.9 15.7°42.6 202°+1.8 59.9°+84
Condition 3 44.1"+8.6 69.6°18.5 1427428 20.6+3.9 50.6°+7.2
Condition 4 40.7"46.6 68.7°+7.5 16.1°+3.1 20314 54.1°£5.6
Condition 5 34.0°+4.7 62.8°£7.0 13914 21.0°+1.9 50.3°+7.1

Condition 1, oak tree sawdust; Condition 2, Broussonetia kazinoki sawdust; Condition 3, oak tree sawdust 3:B. kazinoki sawdust 1; Condition

4, oak tree sawdust 1:B. kazinoki sawdust 1; Condition 5, oak tree sawdust 1:B. kazinoki sawdust 3 (n= 8§ or 10).
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